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SLIDE HINGE FOR SPA COVER 

CROSS-REFERENCE TO RELATED APPLICATION (S) 

This application includes subject matter related to 

5 U.S. Patent Application No. (Attorney 

Docket No. 50228/MEG/F314) filed on the even date herewith, 
the contents of which are incorporated by reference herein. 

FIELD OF THE INVENTION 
10 This application is related to a hinge between spa and 

spa cover, and more particularly, to a hinge assembly that 
allows the spa cover to be slid first and then rotated to 
open the spa . 

15 BACKGROUND 

Commercially available spas typically have a spa cover 
to prevent dirt or dust from entering therein. To open the 
spa, a spa cover is typically folded in half, hingedly 
lifted off the top of the spa, and lowered vertically 

20 behind the spa so as to reduce its obstruction of view to a 
person using the spa. The spa cover is typically lifted 
off the top of the spa in one continuous motion. This 
typically requires a lot of strength, and such opening of 
spa is often assisted by a spring member, such as a gas 

25 spring. 

There are some spa opening mechanisms that do not 
incorporate a spring member. The spa cover removal 
apparatus disclosed in U.S. Patent No. 6,381,766 issued to 
Perry ("the '7 66 patent") discloses one such spa opening 
30 mechanism that is not assisted by a spring. The '7 66 
patent discloses that a spa cover shifts from a first 
horizontal covering position over the spa to a second 
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stowed position adjacent to the back side of the spa as a 
rearwardly directed force is applied to the spa cover. 
According to the '766 patent, the spa cover moves rearward 
and pivots relative to the side arms while the pivot frame 
5 assembly simultaneously pivots relative to the stationary 
base, about a substantially horizontal base pivot axis. 

SUMMARY 

In an exemplary embodiment according to the present 

10 invention, a hinge assembly for coupling a spa cover to a 
spa is provided. The hinge assembly includes: a mounting 
bracket adapted to be installed near a top of the spa; a 
slide bracket slidably coupled to the mounting bracket; and 
a support arm adapted to be attached to the spa cover, 

15 wherein the support arm is pivotably coupled to the slide 
bracket at a pivot point on the slide bracket. 

In another exemplary embodiment according to the 
present invention is provided a spa system that includes: a 
spa; a foldable spa cover having at least two sections; a 

20 hinge assembly for coupling the spa cover to the spa, said 
hinge assembly including: a mounting bracket adapted to be 
installed near a top of the spa; a slide bracket slidably 
coupled to the mounting bracket; and a support arm adapted 
to be attached to the spa cover, wherein the support arm is 

25 pivotably coupled to the slide bracket at a pivot point on 
the slide bracket. 

In yet another exemplary embodiment according to the 
present invention, a method of removing a spa cover from a 
top of a spa is provided. The method includes: sliding the 

30 spa cover towards a rear end of the spa; folding the spa 
cover into two substantially equal sections; and rotating 
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the spa cover so as to remove it completely from the top of 
the spa. 

These and other aspects of the invention will be more 
readily comprehended in view of the discussion herein and 
5 accompanying drawings, in which like reference numerals 
designate like elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a hinge assembly (in a closed 
10 position) that couples a spa cover to a spa in an exemplary 
embodiment according to aspects of the present invention; 

FIG. 2 is a perspective view of the hinge assembly of 
FIG. 1 in a closed position; 

FIG. 3 is a perspective view of the hinge assembly of 
15 FIG. 2 in a partially (slid) open position; 

FIG. 4 is a perspective view of a slide bracket of 
FIGs . 2 and 3 ; 

FIG. 5 is a side view of a metal plate assembly in an 
exemplary embodiment in accordance with aspects of the 
20 present invention; 

FIG. 6 illustrates the metal plate assembly of FIG. 5 
being mounted on a spa cover; 

FIG. 7 is a side view of the hinge assembly (in a 
partially (slid) open position) , spa cover and spa of FIG. 
25 1; 

FIG. 8 is a side view of the hinge assembly (in a 
fully (slid and rotated) open position), spa cover, and spa 
of FIG. 1; and 

FIG. 9 is a perspective view of the hinge assembly of 
30 FIG. 2 in a fully (slid and rotated) open position. 
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DETAILED DESCRIPTION 

FIG. 1 is a side view of a hinge assembly 106 that 
couples a spa cover 102 to a spa 100 in an exemplary 
embodiment according to aspects of the present invention. 
5 The spa 100 has a substantially rectangular shape, and 
includes an outer wood frame 101 surrounding an inner spa 
103. The inner spa 103, for example, may be fabricated 
using fiberglass. In the described exemplary embodiment, 
the inner spa 103 has a lip 107 that extends over and 

10 outside of the outer wood frame 101 around the periphery of 
the spa 102. In other embodiments, the spa may have a 
shape other than a substantially rectangular shape. 

In FIG. 1, the spa is in a closed position, where the 
spa cover 102 completely covers the opening of the spa. 

15 The spa cover is foldable at a fold line A-A into two 
substantially rectangular sections that are approximately 
equal in size. When opening the spa, the spa cover is 
first folded into two sections, one on top of the other, 
the folded spa cover is slid towards the rear of the spa to 

20 partially open the spa, and is then rotated about the rear 
edge at the top of the spa to completely open the spa. In 
other embodiments, the spa cover may have a shape other 
than a substantially rectangular shape. 

The hinge assembly 106 is mounted near the rear edge 

25 and on the outer wood frame 101 of the spa when viewed from 
the left side of the spa. There is provided another hinge 
assembly on the right side of the spa 100, which is hidden 
from view in FIG. 1. The right side hinge assembly has 
substantially the same configuration as the hinge assembly 

30 106, except that the right side hinge assembly when viewed 
from the right side is a mirror image of the hinge assembly 
106. Therefore, the hinge assembly will be described in 
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reference to the left side hinge assembly 106 with an 
understanding that the right and left side hinge assemblies 
have substantially the same configuration (but with a 
mirror image) as each other. 
5 With reference also to FIGs . 2-4, the hinge assembly 

106 includes a support arm 108, a mounting bracket 110 and 
a slide bracket 112. The support arm 108 is pivotably 
mounted on the slide bracket 112. It can be seen that the 
exemplary hinge assembly of FIGs. 2-4 does not include a 

10 gas spring or any other spring member. In alternate 
embodiments, hinge assemblies may also include one or more 
gas springs and/or other spring members. Such gas 

spring(s) and/or other spring member(s), for example, may 
be coupled between the support arm 108 and at least one of 

15 the slide bracket 112, the mounting bracket 110 and the 
wood frame 101. 

The support arm 108 has an elongated arm section 12 0, 
a short arm section 124 and a connecting member 122 
disposed therebetween. The arm sections and the connecting 

20 member have a rectangular cross section in the described 
embodiment, but may have other (e.g., circular) cross- 
sectional shapes in other embodiments. The connecting 
member 122 is curved with a convex curvature so that the 
elongated arm section 120 and the short arm section 124 are 

25 substantially perpendicular to one another. In other 
embodiments, the angle between the arm sections may be 
different than 90 degrees. 

The mounting bracket 110 includes a pair of side 
plates 12 6 and 132 that are substantially parallel with one 

30 another. The side plates 126 and 132 each have a 
rectangular shape that is elongated in a horizontal 
direction. Since the side plate 126 is at an outer 
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position with respect to the side wall of the spa 100, the 
side plate 12 6 may be referred to as an outer side plate. 
Similarly, the side plate 132 may be referred to as an 
inner side plate. 
5 The respective top edges of the side plates 12 6 and 

132 are connected via a web 128 that runs along most of the 
length of the top edges of the side plates 126 and 132. At 
the end towards the rear of the spa, there is a short 
segment where the web is shorter than the side plates, and 

10 the side plates are not connected to the web. The end of 
the short arm section 124 is situated between the side 
plates at this short segment when the hinge assembly 106 is 
in a fully closed position. 

The inner side plate 132 is attached at its bottom 

15 edge to a narrow horizontal connecting strip 13 0 that runs 
along substantially the whole length of the inner side 
plate . 

The mounting bracket 110 also includes a mounting 
plate 114 that is connected to the edge of the horizontal 

20 connecting strip 130 on the side not connected to the inner 
side plate 132. The mounting plate 114 has a number of 
holes used together with a fastener (e.g., nails, screws, 
bolts or the like) for attaching the mounting bracket 110 
to the side of the wood frame 101. The horizontal 

25 connecting strip 130 allows the inner side plate 132 to 
abut the lip 107 of the inner spa 103 that protrudes out 
over the side of the wood frame 101, when the mounting 
plate 114 is attached to the wood frame 101. 

The outer side plate 126 has formed thereon holes 115 

30 and 116 used to slidably mount the slide bracket 112. The 
slide bracket 112 is supported at least in part by 
fasteners (not shown) inserted into at least one of the 
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holes 115 and 116 so that it can slide in and out of the 
mounting bracket 110. The inner side mount 132 may also 
have similar holes (not shown) formed thereon at locations 
corresponding to the holes 115 and 116 to slidably couple 
5 the slide bracket 112 to the mounting bracket 110. 

As can be seen in FIG. 2, the support arm 108 is 
actually mounted on the slide bracket 112 so that the 
support arm 108 moves linearly together with the slide 
bracket as the slide bracket is moved linearly with respect 

10 to the mounting bracket 110. 

FIG. 3 is a perspective view of the hinge assembly 106 
in a partially (slid) open position, and FIG. 4 is a 
perspective view of the slide bracket 112. It can be seen 
in FIGs. 3 and 4 that the slide bracket 112 has a 

15 configuration similar to that of the mounting bracket 110. 
In other words, the slide bracket 112 has two parallel 
slide plates 140 and 144 that are connected via a web 142 
that runs along most of the length of the slide plates 140 
and 144. Each of the slide plates 140, 144 and the web 142 

20 has a substantially elongated rectangular shape. The slide 
plate 14 0 on the spa side of the web 142 may be referred to 
as an inner slide plate whereas the slide plate 144 on the 
side away from the spa may be referred to as an outer slide 
plate . 

25 The outer slide plate 144 has formed thereon a hole 

146, which is used to pivotably mount the support arm 108. 
Similarly, the inner slide plate 140 has a hole 147 for 
mounting the support arm 108 at a location corresponding to 
the hole 146. For example, a pin may be inserted through 

30 the holes on the slide plates and the short arm section 124 
between the slide plates, thereby pivotably holding the 
support arm 108 on the slide bracket 112. 
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The slide plate 144 also has formed thereon elongated 
openings 148 and 149. The elongated opening 148 runs in a 
primarily horizontal direction along close to one half the 
length of the slide plate 144 at the end near the hole 146. 
5 The elongated opening 149 runs in a generally horizontal 
direction along close to one half the length of the slide 
plate 144 at the end away from the hole 146. The slide 
plate 140 also has formed thereon elongated openings (not 
shown) that correspond to the elongated openings 148 and 
10 149 of the slide plate 144. 

The slide bracket 112 may be slidably coupled with the 
mounting bracket 110, for example, by inserting a pin 
through the hole 115 and the elongated opening 148 and 
another pin through the hole 116 and the elongated opening 
15 149. The elongated openings (now shown) on the inner slide 
plate 140 also may be coupled with the holes 115 and 116, 
respectively, using the same respective pins. 

It can be seen in FIGs. 3 and 4 that the elongated 
opening 148 is slanted with respect to the horizontal plane 
20 while the elongated opening 149 is substantially parallel 
to the horizontal plane. This is also the case with the 
respective corresponding elongated openings on the slide 
plate 140. 

For example, at the end close to the pivot point 
25 (i.e., the hole 146) of the support arm 108, the elongated 
opening is almost at the level of the hole 146. As the 
elongated opening 148 traverses the slide plate 144 away 
from the hole 146, it gradually moves in a downward 
direction. On the other hand, the elongated opening 149 
30 remains substantially parallel to the horizontal plane over 
its length. Therefore, while the end adjacent to the hole 
146 of the slide bracket 112 moves upward as the slide 
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bracket 112 is pulled from the mounting bracket 110, the 
other end of the slide bracket 112 remains at substantially 
the same horizontal level. 

As the slide bracket 112 is pulled away from the 
mounting bracket 110, since the end close to the holes 146 
and 147 is raised up, the support arm 106 is moved in an 
upward direction as well as the horizontal direction 
(towards the back of the spa) . Conversely, as the slide 
bracket 112 is pushed into the mounting bracket 110, the 
support arm 106 is moved in a downward direction as well as 
the horizontal direction (towards the front of the spa) . 
Since the spa cover 102 is attached to the support arm, as 
the support arm is moved up or down vertically, the spa 
cover will likewise move up or down together with the 
support arm. 

Returning now to FIG. 1, the support arm 108 is 
fixedly attached to the spa cover 102 at two locations 
along the length of the spa cover. Both the attachment 
locations are on only one of the two spa cover sections 
(e.g., on the spa cover section that is under the other spa 
cover section when the spa cover is folded) so that the 
support arm need not be folded in a similar manner when 
folding the spa cover in two. At each attachment location, 
two parallel bolts or screws are used to fasten the support 
arm to the spa cover. In other embodiments, the support 
arm may be attached at more than two attachment locations 
on the spa cover section. Further, more or less than two 
bolts or screws may be used at each attachment location in 
other embodiments. 

To support the attachment of the support arm 108 to 
the spa cover 102 at two attachment locations, two metal 
plates 104 and 105 are first mounted on the spa cover 102. 
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In FIG. 1, the metal plates 104 and 105 are shown as 
rectangles having dotted lines along the left side edge of 
one of the spa cover sections. They are shown in dotted 
lines because they are at least partly hidden from view 
5 behind the support arm 108. 

The metal plates 104 and 105 have a width that is 
substantially the same as the width of the support arm 108. 
In other embodiments, the width of the metal plates may be 
more or less than the width of the support arm 108. 

10 Further, a different size and/or number of metal plates 
(e.g., one long metal plate that runs along the length of 
one of the sections of the spa cover 102) may be used. A 
detailed description of installation and operation of the 
metal plates 104 and 105 is provided below in reference to 

15 FIGs . 5 and 6 . 

FIG. 5 illustrates a side view of a metal plate 
assembly in an exemplary embodiment in accordance with 
aspects of the present invention. The metal plate assembly 
includes the metal plate 104, a double sided tape 172, a 

20 screw 170 and an anchor 174. It should be noted that while 
the metal plate assembly is described in reference to metal 
plate 104 of FIG. 1, the metal plate 105 (and any other 
metal plates used) may have substantially the same 
configuration . 

25 The metal plate 104 may be formed from aluminum and 

may have a rectangular shape and size varying, for example, 
between approximately 1" x 4" (2.54 cm x 10.16 cm) and 
approximately 1.75" x 2" (4.445 cm x 5.08 cm). The metal 
plate may have other dimensions in other embodiments. 

30 Further, the metal plate may have any other suitable shape 
such as angle, channel and the like. For example, when an 
angle formed of two adjoining plates is used, one of the 
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plates may be inserted into the spa cover and/or its core. 
A slit may be preformed on the spa cover and/or the core to 
accommodate the insertion of that plate of the angle. 

The double sided tape 172 may cover one side of the 
5 metal plate 104 completely, and is affixed to the metal 
plate. The adhesive on the side away from the metal plate 
should remain covered until the metal plate (and the double 
sided tape) is ready to be affixed to a spa cover. The 
double sided tape 172 may, for example, be a .030 heavy 

10 duty double sided tape. 

The screw 17 0, for example, may be a flat head 
Phillips drive drywall screw or any other suitable screw. 
The screw 17 0 may, for example, have a length of 
approximately 6" (15.24 cm), and may be coarsely threaded. 

15 The anchor 174 is formed from an elongated metal strip that 
is approximately 2.5" (6.35 cm) in length. The anchor 174 
is bent about its middle to form an elongated "U" shape. 
The anchor 174 has a hole about its middle that can be used 
to engage the thread on the screw 17 0. Hence, the anchor 

20 174 may be described as an U-shaped member having a base 
with hole and two elongated wings. The anchor 174 has a 
pointed tip at both ends 17 6 and 17 8 (e.g., of the two 
wings) , so that the wings can penetrate the material into 
which the anchor is embedded. The anchor may have other 

25 suitable shapes in other embodiments. The anchor 174 is 
deformable so that it can at least partly be unbent during 
the installation process. 

FIG. 6 illustrates the metal plate assembly of FIG. 5 
being mounted on a spa cover 102. The spa cover 102 has a 

30 core 162 (which may be formed from a solid block of foam) 
covered by a cover 160 (which may be formed from vinyl) . 
In other embodiments, other suitable materials other than 
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foam and/or vinyl may be used to fabricate the core and/or 
the cover, respectively. It should be noted that while the 
installation of the metal plate assembly is described in 
reference to metal plate 104 of FIG. 1, the metal plate 105 
5 (and any other metal plates used) may be installed in 
substantially the same manner. 

During installation, the sticky portion not affixed to 
the metal plate of the double sided tape 172 should first 
be exposed so that the double sided tape 172, and therefore 

10 the metal plate 104, can be affixed on the cover 160. 
Then, the screw 170 is nailed (i.e., pounded in and not 
screwed) through a hole on the metal plate 104 and the 
cover 160 into the core 162 without removing the cover 160. 
This way, the steps of removing the cover and then 

15 reinserting the core into the cover may be avoided. In 
other embodiments, however, the cover may be removed to 
install the metal plates directly on the core. Since the 
anchor 174 engages the thread of the screw 17 0, the anchor 
is inserted into the core 162 together with the screw 170. 

20 The metal plate may be affixed to the cover 160 via 

the double sided tape 172 at any time before, during or 
after nailing the screw 170 into the core 162. The 
adhesive on the double sided tape 172 may form a seal 
around the opening on the cover 160 formed by driving in 

25 the screw 17 0 so as to prevent moisture from entering 
inside the cover 160. 

With the metal plate and the screw (and the anchor) in 
place, the screw is rotated to attach it firmly to the core 
162. That is, at the time of inserting the screw into the 

30 core 162, the anchor 174 has an outline and relative 
location similar to that of a dotted outline 174a. As the 
screw is rotated, the anchor 174 travels towards the head 
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of the screw 170 since the hole at the center of the anchor 
is engaging the thread of the screw 170. Moving towards 
the screw head, the anchor 174 is deformed since its 
movement is resisted by the core 162, which may be a solid 
5 block of foam material. Hence, during the process, the 
anchor has an outline and relative position 174b, for 
example, where the anchor has partially unbent wings due to 
the resistance provided by the core 162. As can be 
imagined, it would be harder and harder to turn the screw 

10 170 since the resistance provided by the core 162 
increases. Finally, the anchor may have an outline and 
relative position 174c when the screw is finally firmly 
anchored within the core 162, and the wings of the anchor 
174 are further spread out. 

15 FIG. 7 is a side view of the hinge assembly 106 (in a 

partially (slid) open position) , spa cover 102 and spa 100 
of FIG. 1. It can be seen it FIG. 7 that the slide bracket 
112 has been extended towards the back of the spa. In 
other words, the slide bracket 112 is partially pulled out 

20 of the mounting bracket 110. FIG. 7 illustrates a first 
step in the operation of the hinge assembly in the 
described exemplary embodiment, where the spa cover 102 is 
first slid rearward prior to folding or rotating the spa 
cover. In other embodiments, the spa cover 102 may be 

25 folded in two prior to sliding it backward. 

As discussed in reference to FIG. 3, the support arm 
108 is linearly moved together with the slide bracket 112 
as the slide bracket is moved horizontally rearward and 
vertically upward simultaneously. Since the spa cover 102 

30 is attached to the support arm 108, the end of the spa 
cover is slightly lifted up off the spa at the rear edge of 
the spa 100 as the support arm 108 is moved upward 
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vertically. As described in reference to FIG. 3, this is 
because of the configuration of the elongated openings on 
the slide plates that are inclined (or slanted) upward 
towards the rear edge of the spa. With the rear edge of 
5 the spa cover pushed behind the spa and slightly lifted up, 
it is easier to rotate the spa cover after folding the spa 
cover in half. 

FIG. 8 is a side view of the spa 100 in a fully open 
position. The spa cover 102 is folded in half, and has 

10 been rotated to fully open the spa. It can be seen that 
the slide bracket 112 has been extended from the mounting 
bracket 110 towards the rear edge of the spa. It can be 
seen in FIG. 8 that the spa cover 102 at least partially 
drops below the top of the spa 100. Since the spa cover 

15 102 is first pushed back behind the rear edge of the spa, 
the resistance to rotation is reduced, allowing the spa 
cover to be rotated with less force. Further, without the 
spa cover slightly lifted up and/or pushed backward, the 
spa cover may jamb during its rotation about the pivot axis 

20 on the support arm 108. 

FIG. 9 shows a perspective view of the hinge assembly 
with the spa cover in a fully open position. The fully 
open hinge assembly 106 of FIG. 9 is in similar 
configuration as the partially open hinge assembly 106 of 

25 FIG. 3 except that the support arm 108 in FIG. 9 has been 
rotated about the pivot axis on the slide bracket 112. The 
slide bracket 112 is partially extended out of the mounting 
bracket 110. The support arm 108 has been rotated 
counterclockwise approximately 9 0 degrees about the pivot 

30 axis that is aligned with the hole 146, with respect to the 
support arm 108 of FIG. 3. 
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The spa cover is closed in a manner that is a reverse 
of the opening process. First, the spa cover is rotated 
clockwise so that the spa cover partially covers at least a 
portion of the rear half of the spa. Then the spa cover is 
5 slid towards the front edge of the spa either by pushing 
from behind the spa and/or pulling from the front and/or 
sides of the spa. The spa cover may be unfolded either 
prior to or after the spa cover has been slid back into a 
fully closed position. 

10 It will be appreciated by those of ordinary skill in 

the art that the invention can be embodied in other 
specific forms without departing from the spirit or 
essential character thereof. The present invention is 
therefore considered in all respects to be illustrative and 

15 not restrictive. The scope of the invention is indicated 
by the appended claims, and all changes that come within 
the meaning and range of equivalents thereof are intended 
to be embraced therein. 

20 
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